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(57) Abstract: It is possible to estimate optical characteristic according 
to a pupil diameter in daily life of an examir.ee, correction data near to the 
optimal prescription value, eyesight, and sensitivity. A calculation sec- 
tion receives measurement data indicating refractive power distribution 
of an eye to be examined and pupil data on the eye and calculates lower 
order and higher order aberrations according to the measurement data and 
the pupil data (S101 to 105). For example, a pupil edge is detected from 
the anterior ocular segment image and a pupil diameter is calculated. By 
using this pupil diameter, lower order and higher order aberrations are 
calculated. According to the lower order and higher order aberrations 
obtained, the calculation section performs simulation of a retina image 
by using high contrast or low contrast target and estimates the eyesight 
by comparing the result to a template and/or obtains sensitivity (SI 07). 
Alternatively, according to the lower order and the higher order aberra- 
tions obtained, the calculation section calculates an evaluation parameter 
indicating the quality of visibility by the eye to be examined such as the 
Strehl ratio, the phase shift (PTF), and the visibility by comparison of 
the retina image simulation with the template. According to the evalua- 
tion parameter calculated, the calculation section changes the lower order 
aberration amount so as to calculate appropriate correction data for the 
eye to be examined (SI 07). The calculation section outputs data such as 
the eyesight, sensitivity, correction data, and the simulation result to a 
memory or a display section (S109). 
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^2§:M35lC#<Ci:^-e^^o ^23H^3flfc}JiSP31 ^P>^1±P>^^m<7)m2 
?&^(*> #J;tl£. Sfll j&fiC-dT'l*, 780nm)<tm&&«!:ifcl::. ^5J£g£>Ii*R'e£& 
(0>Jx.f£, 940nm) o 



WO 2004/069044 PCT/JP2004/000794 

8 

-43, 45t. m9bls^X44k&m7L%o *fr, e-AX^'J^-431*, H23£#3fe;Ii 

y-r^p-f^s^— e-AX3fjy$-45i*. mi ^asam 1 <Dftm£ 

io ^u^-43. 45ic<kor, m^ mSzXMfi* StMcf&^co&^cAy X£fc5 

*»P51£* *43fe»«J55i:. l*3teb>X52, 53<h, ft3S3fcff54£1t*.«. 
*3BaK*^3R90(4. * «a3SK6O<DH«^»ll«14-*fc«)0!)a«*ia!» 
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^30Sl^H2^l3fe^^80|Cj:y|ISS^§„ 
*"T. Sg2M$Bfe;JI^31 fr£<M3£l£. *&U>X32. fcf— A^'J?*- 33, 43. 
25 7:7*-rt;Ub>X42£:ft*LT,^^fc&M'J^Bg60£^ 



WO 2004/069044 PCT/JP2004/000794 

9 

I*. M']£Bl60<££j!l62£l&33fcMJ51 C:£yBP.BU CKDfilBJlCcfclcJtfP,^^!'] 

io Kcfcynafc£*L£o 

»'J^Bg60lC|Bjlfr^^-r'§> < !r^l3. ZO^?liJ^Bl60^SJS^*lfc^. » 
#U>X52. 53^LTll3^SP54-T?^^-^^i:[C e fcyff ^btL^o *tt£Bg 
60A^5ljE^l)!!S&ill^fe^ii^s m3g^$R540)^li&±l^ f 4MSP55^bfl)7 > 

fc\ m3g«P54l*. m4^;JSSP55. m3gpfe$P54^^t?®I*|T?03fe^W^ 

( PSD) ^£5Iffi^&o 
20 H1 RlB^^i O^HI gpfepfe^^20<i:<D^SM^ijiBJ-r^o 

25 mi 3feSSP1 1 <k»J^B!60<DP^61 <h(*. ^ftie^JMLTl^o ®M 

^Bg60(DPJl61 S3te6&23£(** /\;i/h^>^22tWl^Bi 



WO 2004/069044 PCT/JP2004/000794 

10 

»*«P23^<D«#e-w«<««»i^rc»»L.«^e-^^*^i:**tts-c# 

10 l\(*y\;i/hT>«22fc^WlZ*S<Dtt11lcfc§.»yi4l*.S*</\;Uh^«22© 

^atta^y'^^*^*^^/*:*^ 

15 Sfc, 3fe^1 51*. AIR24te--AX^y^-45T?^a*;l»fCftotcSM*s SfflttWC: 

si*at\ 5©e— asi*. 3fc«24icjt^<. 3^<pyia<»s6*ti*. m^wici*. 

5©e— AftI*. «5Ltf, *0>»tt«T?1 mmfiffi, 3fc«240>lf— Agl*. 7m 

20 (*#BSLrt^)« 
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fcrtiu (x, Y)i*/\;n--7>S220>»«t<z>JSai-e&So 

Hi Sjfe«P23(DagSl^fs Hi »*»23^ft3ft£:h&£fc©j|£Stieili£(Ax. Ay)£ 



W(X,Y) = ££cf»Z*'-'(X,Y) 
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i=0 y=0 



a^(X ? F) _ Ax: 
dX f 
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cos 
m>0 sin 
mSsO cos 
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(n-m)/2 

5=0 ~' 1 1 



si{IOi-*)-sWio»+*)-*}« (5) 



5 is*>\ -tf^u^^sitc, 2 '-'!*. KiTossecej-cas^sis^sg'Mcrs.-tcj: 
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f aj^jXjO Ax/ 
ax / 
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dY f J 
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tc*£UW(X.Y):;j£®JjRM. (X. Y) :/\;UhT>^M«l> (Ax, Ay) :»1 &ft$l23V 
10 «3fc$*L-5jil«a)««lffi«, f:/VUK?>*f 22£|I1 »3fe»23t0>ffi«to 



(O, 0)tLfc^lC,ll?Lrt<D^P(X s Y)l*. Hf^=.^»*f-rS£#l*P(X/r p . Y/r p ) 
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r i O 
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<rcfc<&o ccr*=i>^xHii, T^uv>=j>h7Xh(i6-iH)/(ie+iH)^%T* 

10 

(S1 01 ) o 3fclC ;fiil^fi(*> WWl^<7>IIj^K)£fr5 (Si 03) o m%.\2+ /VUK?> 

Bgi*^^— 5f*a03t-r* (SI 05) o ;H3?$P21 01*, a*5/5a.lx-i/3>Xtt»]E 
H{tvSn.U-va>^fta (S 1 07 ) o 
=gt;*r>5n.U— 5>3>T'I*. Of*. *7^S1 07fZT. EtBgffl*!*! 

^BgO)feM'&14£^MTF (Modulation Transfer Function) ^M]^Bg60"e<7)B^.* 

i&zi^^xh&ti&femtzzttfx^&o mnuzi oit. i&^biomtf, &m 

&tz. ^IE©iiv5a.U-v3>^l*, 0J;tl£> ;H^$|J21 Ol*. XhU-;W±. PTF. M 
TF(Modulation Transfer Function) <Dl*i?HfrXlt&§SL : £&mfeV&60V<DM.Z.H'&<0 
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^*ufc#>, Si§ia)fD^L I t-r^o ,1UttS2ioi4. ±x<D&m&P l iz'Di\xm.$SL(D%\L£ 
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Sfclc, ;H$i:gfl2i oi£ s *iR±cz>i £fr £f^£T*<Dil§iil(DftL£;fcg)£o 
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4L 2 -{x2-x\) 2 -(y2-y\f 
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I*. m.m<Dmmte\Z&%m.'b&P s (X. Y)£P g (X/r p , Y/r p )£U /\;H>T>&<7>X7K 
y re /r p )it^o S6BE<DOT(JjS«36<«»^b*tLTl^l^*ffi)W(X, Y)l*. 2fc3£T*a 

1=0 j=0 '=° J= Q 

(1 2) 

CC-C. (X.Y):&»*fc**lWfcl*ML (x,,y.):««Mb**lfca5*-C&« 0 

15 5-1. «*»>5iU— $/3>OI6l057P— KS|i®ft»»5E) 

OTIC, H^]y^L/-va>(Df1 OTP— ^-V— h^^-To H7I** HflHtvHn-U— 

20 /HWSP21 Oit. <E«aiSftSr$»aJ« (SI 401 ) „ Jt^SrtLTI*. 

mz y ;H^:SP21 oi*. i/S^-U— >a>ffli$®^^SsC7)ig^ff3Csl 451) 0 Ss(4. 

Si«te, SrlCfctU IB»jEl::R:£(mtfSs=Sr+5D)-«. >H3IS&21 Ol* N ^tf>5£ 
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tbt>tltc%il3Vsm?H£ s Vs=0. 1 ) (D^FJlst-MOnfe&fto (SI 453) . C0>B#. 

2£#&(S1 405) o ccr% Hfcf*— 4t»rt#2l 1 f*. 3r**^i&j£tf>& 
^ic^UTfr^o -ttztt. B*5*— *»tft»21 1 1*. *t^S1 05-eaj££*it=«B 

O^fC. >H^g|5210(7)$ll^$P212f*. ^>K;uHSKr>:7V— K?y^>7£fr5(S14 
07) o ¥iJ5t£02l 2(*. i/a>^#bHfc^I®^ J r-- < $ l tfc^^|S]a) : 7>K;u 

¥i]5£SP21 2l*s -T^TCD^lSltrf^U— S^^>^L*:fr¥iJIlT^<5(S1409) „ C 
CT% No<7)ii-&l*. X-r^SI 407lCjtt*K "t^-CCDTa IS] T*r>^U— h^^^t" 
«*T?fliS$liaS"r. -TJs X-r^S1 409-<?Yes<7>ii-&. #I]£SP21 21*. £gfcn#- 
#^l^lfenh75l^ J f»^S1405^>5j.U— $/3>Lfc«*BH&7*— *0>7>K;i>h 
^(D^lSli:— Ife-r^Mlift'^CSI 41 1) 0 CZt\ Yes<E>i§-£s *IJ^$P21 2I* S £$fen 
hft^U240^l::^<ft£tobti;^ 

(7>K;UK^^»JT^A^*5^*iJ©T'r'l)BlfS) I*. mtfaa^fc^SOjE&flBa) 

X^f^SI 41 1 XI*S1 41 3X'^o(Dm^s 2I*. Ssa^a&Sa&fcfLfcS* 

Sr-5D)£jB*fcfr!H««(S141 5). C«No(D«^. MlEKMfc 
^§P21 3l4SaO>»jEI»**T3*<IWeU«a.l*. Ss-O. 25D) (S1 41 7) . EMfe 
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mnmi o(4. crovs^u— vavi^cty^btLfc^iij^— ^i^o^txt^s 

1 407ljW(C5!lI$iW§o — X^r^SI 41 5TfYes0>i§£\ *IJ£§B21 2(4* 7 
>K;H-WJSiJ^#6<i:*iJiTL(S1419), Z<Db£<D?5fats ^(Dljfttf^ Biffed fo^>fc 
5 C<t$^ : E'J240lClBliL-C*5<o 

X^f^SI 41 9<D^X(*X^^S1 41 3T'Yes(Dii^, ¥>1E£B21 2(4. ^KJUHt 
(D±T(7)^lPl^>SiU— ^3>L7ifr*]Srr3(S1421 ). CCLT?, NoCDii^ 7Srv 
^S1405lcMy, /H#$P21 Ote^TtD^lfiJ-T^&tDM^ai-fo — Xx^SI 
421^Yes<D****J£»212(4,*&(=R£#ffl»©¥^ 

10 -T£(S1455) 0 

X^^S1 455T'Yes<7)ii^. «jEH*«3efiP21 3(4 S S=Ss. V=Vs£tt5£U * 
fc.^^Vs=Vs+0. ia>7>K;Uh^0)iS^^ff-5(S1457) o Z(DB#,i6a-r'S> ; 5>K 
JUHSfi* ±7&<D7rryZfS'\ 453^<&l££(Ct£l^a>h^XKX(4<g=3>h7Xh0> ; 7 
>K;UhH^I6^'r'i>o -^-CD^s Xt^S1 405UtfMK HUfcr— £ff£J&S&21 1 (4, IS 

— *£3fc«>. X-r-^SI 407&|i$O>*&3l£!ifTt-"5o X-T^S1 455T?No£>i§ 

^ s ;HSSB2i 0(4. 7 s — 7j£ff5(si423) . ?UK>*>. >1tgSfl2i 0(4. mx.it. c: 

<7)£#<D*l7JV. 3$®Jtf&S=Ss. *IJ»JT^7C7>K;UK^(D7JIS], V^3.U— V3>$S 
m^£a^£B230l::a jkU ^'J240(::fS1l-r<5>o &23. /HSSR21 0(4. mtitLT 
20 ^^tffTJ^ffll^T&cfcl^L. logMAR(log Minimum Angle Resolution) ^l7J^fflL x T^ 
IN 0 logMAR*l7J(4. */MR|£(Dttfc^aS*t3tt7J-e&£. a^XtflBttStl 

(CLT^xfc^o 

25 ±IBXt-^S1 405(D^fli^>5iU— vaXD^P— ^-V— H^^-T o 3Tf . 

>lig:S&21 0(4. BI4©XTv:7S1 05-e5fc#)7t&®HR^W(X. Y) MWi^iltzmiE 

mmizM^mmmHx, y ) £&3* u:j:y (S204) 0 
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f(x,y) = e ikW(X ' Y) (13) 

3S3MS210I** ^>K;i/MS(Xf*tt3aa>«)a)»JS^B8*l-ancl(x. y)£^'J24 
0^#MLTtf"i[-r-§)(S205) e }1lg:gI5210[*. Land(x. y)^2^7U^— 'JXgg&LT 
£HJiafc*MMiiFR<u, v)£3fctf>3(S207) o ^g[$P210{±. Ulltfelcg^ BB**0> 
^J13£3t&#^OTF£3iaiU7>K;Uh^^ 

v)^Bi^<7)^Jl;S^ : ftTOTF(u, v)&%l£<D&Olzmi-t<&t>1*:%>^tV. m<Dltm 
3faMte<DJaafc3&# 5 frOR(u > v)£;fctf>3(S209)„ 
FR(u, v) xOTF(u, v)->OR(u, v) 

O^IC. ;H^:gP210(*. OR(u. v)£2#7ui£?— 'JX^&LT^KJUHICXI*. ft 
tt0>lt) 0>5«f ^M^Landlmage (X, Y) &J&dbZ> ( S2 11 ) 0 

T>Z?l>—hWmt. Z.<DMVl£. b=1 . 5a. ^VK^HtSP^Hiiilfc^NI > ®Kt{il£l 

111101^. ±fBX J r^S1407<D^>K;Uh^X>^U— h^^V^ OTP— h 
;H»P21 01*. iS^^tLfc^>K;Uh^<D^#^lC^l^>^L/-hiS^^ ; EU240 

A^awimy.-toffiM/aaKtt^^TompCx. y)£*#>&(si3oi)o-^f~w^ir$P2 

10l3\Temp(x, y)(D2&7E?-Ux^ji|FT(u. v)£M)3(S1 303) . JHSSP21 01*. 
^OR(u, v)^«),OR(u, v)^T->^U— h^PelJIifcifc^FTCu. \t)b&$&<J>& 
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Olzmt&tHt* OTmp(u, v)***!)«(S1305). 
OR(u, v) xFT(u, v)-*OTmp(u, v) 

>1!3tgP210l*sOTmp(u, v)^-^5c^- , JX^$mVTmpIm(X, Y) (4aX 
4a05lS^iJ^T5iJ)^«)'5(S13O7)o/1l^l521O[i.TmpIm(X. Y)fl>$fe*tfil<7>S 
5 *fiaSfl»#LTjfe«ntf 5(S1 309) „ 

5-2. a*i/5iU— >a>(Dl2(D7P-f^- KSL*f Slf IE- 1 ) 

1 „ Hi 21*. ffl«tfii/5a.u-i/a>*m^. 7>K;uh3a*<*iJSi|-e#S«fe3l=»jEa«ai 

MA 21 oi*. ±5fe<D^.T-^si 401 tmfflz* m$m&.®LSr&umirz> (si 40 

ZmtZtzftlZ^ ^-ry^S1401-eK3eLfcSr«feyP»jE^(ffilAI*H Sr-^Sr+O. 
jrUJLfcft«£8tCs<D1/2£lll^^ 

o)&m^x*,&i\ o^ic, >n^:sp2i oi*. i/5au- ^B^m^m.mcs<Dm^. : &n : ? 

20 <S1 501). CsliU7f, *L<tta®JRS^6JftiiLf=aaftftC36:if*ffl^ 

'J240lcfSitL-C*5#. *3h,£#8aLT##>-Ofe«fcl*o O^IC. >H3f:$R21 01*. ±&£f5l 
*fc|C«:*JVe (0>J^.I*Vs=O. 1 ) (D^KJIsHtRS&ftd (S1 453) . 

Xt^si 405~si 41 3-of*. ±3IU:H#l=. StJt«21 of*. ^>K;u«ffl««$' 

^S1 41 1 XI*S1 41 3t?No(DJi^. ^KibHisWJM^ttfcflWL, ^<Dt&0>J5 ft 
<t. ^(07j|p]^"5r#ir^ofcC:i:^ ; EU240|CfeitLr*5<(S1 41 9) 0 Xt^SI 4 
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1 9<D'&. XISXt^SI 41 3^Yes0>ii£\ JRHE.aP21.0l*. ±M£l^4il^ ^f'^S 
1 421 ;&tfS1 455(D$fl!JI£HfH"&o 

ig^$^rL^^JE^m^^ ; E , J240|zIB1t■r^(S1 503) „ O^lC* «jES«B9:£ffi 
5 2131*. V=Vs<!:ig^L,^/c.^Vs=Vs+0. 1©7>K;UHS£K5£-«(S150 
5) o C(DB#. K3tf 5^>K^hSII*s ±JfiO>XT^S1 453T»<Z>R5Sl::fifcl^ ^3>h 
7XhXI*ft=3>h9Xh<B^/K;Uh«£H^5. S1 405lCiI<?K IHftx- 

mm&Zl 1 I*, iS^*Hfc«iE5*»^>K;Uh«f=*^#«l»tfl^5a.U--5/3> 
*fTt^««lT«-r— Xir^SI 407JSL»<D*BS*l^fTf 

10 -^s Xf^S1455tNo0J|^, ¥l]3£gfl212(*. £T©&a*lM3ffi:fc[Rl(0~18 
0)t?i/5iU— i/a>Lfc*^IJSfr-5(S1 507) „ Z^X-MoOM^ . ^jEg0iS^§P21 
3l*a»ttfcJKAa£!HllE-*-<5 As=As+5) (SI 509) . ^T^SI 

453(C*i<*K *-r^S1 453 J2lR<DM£liigL*fr"*"5. 
O^IC, H1 2£#KBU *IJ^$P21 23b«X^^S1 507TTfesfc*l»rUfc»fiN ?H&SB 

15 21 0a>»jE5BfcKJ£SP21 31** fH,attftSAtLrffi*V*<*oi4,*#35^fct#a) 
As*«A-T-5(Sl 51 Do #*>\ SLflMftftaAf*. t,oi***l^Wr0>A836m**«i: 
£l*. «*VT»JpJ9J-e#fc^>K;i/hai<D«[36<*ti^:#L^a>*8ft3eL. ££lc-?-<DAst 

20 ^y3fS1453.S1405^S1413T?l*.±Jfi(0*te<0»JBT»raLfe«fe?l=,H^ 

2jJIJ^§P21 21*. *r^S1 41 1 XI*S1 41 3t?No0i§^ Cb*<^«&£ «&e>*LfcflF 
M(0J*.«r. Cs- 1 0D)£jgx.fc^j3Jflrr<5(S1 51 5) 0 ^C-eNo<7)^^s AlESf^ 
25 IS^SP21 3l*C8<D»jESi!l*« i F3S«»3SL(flll*l*. Cs-0. 25D) (S1 51 7) , W 
AM*— 1 1*. C<DJ«iE5l*l=i6r5«>K;i/hflMHlK«i?/5a.U— ->a>*ff 
5(S1 405) o /H^SP21 01*. ZL0^>5a.U— >3>iz«ky»&*ifc«aj@l«7 s — 
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51 51?Yes(Dit^s ^/KJUHlflSd^llfeiSIBrUSI 41 9) % Z.<Dt%<D-fiftt. ZLO) 

X-f-^SI 41 9<D'\k. XI*. X^f^SI 41 3-eYes<Dii-8-, ±a&<i:PI»: s 
5 1 0tts T.TyZ?S1 421 S^S^SS^S^H^T-r-So^^S^SStfYesOii^s 
JHSSP21 01*. X^r^SI 503St;s1 505<7>#l3I£§i«T-f ^XT^O^SIC 
OlNTIi±3ti:lRl^fc^o ^Ofe. XtVJSI 405|cjfc*K m^fr— £fl2fi£$fl21 1 

^f— X^y^S1407Jai^&3I£ilfr-r<5o 
10 -^ > XT^S1455^No<»^ > ;1im^210l*f ? — ^ai^^fra(S1423) 0 -r^ 

#JBJT?#fc*|Sik vSab- ^>3>3gm^S^230lca^L. ^'^OfClElf "T 

15 5-3. UJ3*s*=Lls— *sB><DmWyn— =j-V— h(SL^IE-2) 

S1 3IC S ^*v5ab- V3>©l30)7n- ^-v— H^^-To 01 3l*s MTF£M/* 

x^f^si 401 t?i* % ±aa>«fe^i=aJi:»2i oi*. ffi«afi»sr*j|:ai-r«»o 3fcl=, 

20 ;itjf £P2i of*. aa^Tffc-sasjtftcsx^attttftaEAs. jt^ffltfefitMh^ 

^lg^i>(S1 571 )o C^(^ft(*s ^U240[^feIE^tLTfct^fcT ^ — ^fflt^T 
A;fr£P270[c<fcyA:fcL-Ctcfc^„ M£B21 Oli. #Jk.(*\ Cs=0. As=0. 
Mh=0(^^lSS-r§o 
;HS:§P210{*. gEC:;fc#>f::;&®i&Mf^5£\ MTF£Jftti-r3(S1573)o MTF<7> 

25 j|&ftitll:£&[*&jz&«o ;H^$P21 01*. K£&hfca«tta^sT»<DMTFKiSi 
3^&Jt«ffl»fl[M$imi'r*(S1 575). lt*fcffl»flfcMfcLTf3\ MTF»iSW**ffll* 
&ZttfT*£&o ;H#$|S21 01* , ^iS^^TlN-6As<»: s Mz.l£s MTF0>^fP. MTF 
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©r^W. =51X1*3. 6, 1 2. 1 8cpd<&*a&£*£^U 240lCfE1tL'Cfc<o 
mn&21 0(D#1J»tSP21 21*. M^Mh^#IJifr-i>(S1 577) . ^Z.-ZHoOmS . X^f 
581 ICjf*-. Yes<Dii£. ;Hli$fl21 00>5f IE5l*»3tl»21 3l*. Mh= 
M. A=As£-T<g>(S1 579) . ¥IJ5£SP21 21*. Astfl 80l2t±lMWr* (S1 5 

8-\) o Z.ZVNo<0m^. »iESJR»3feaP213(*. a&$ifc£J£As£lI]$E?-&(#yx.f*As 
=As+5) (SI 509) o ^<D&. 3UttP21 01*. Xt^SI 575lCpo"C^S^yig 

±«»>"c&y. ^(Dt^^M^fii^As^fi^to^o 

X-r^^SI 581 T?Yesa>Jii=r. BP*. a«*WlflEA*«*«£:. 3UM&21 01*. a« 
J*#Cs. As=AC:*-3£. MTFfeJUtif *(S1 585) . »|Mff21 Of*. £k>\Z H 0~ 1 8 
OJg(^^(i5JgraPS)T?<7>#MTFifa3&>&a;^ffll»^M^fcB-r€>(S1587)„ 

J|U|£«»212l*.JI^3ftf£MJ&<#aaT*^^ 
CM*. #M<Dgj&<**)£to&ftfcl^ 

«^tA<T?#-5o Xt^SI 589t*Noa>J§-&. ;H^$P21 Ol*. ftfllSftCs^TCW 
?U*Cs=Cs-0. 25)^ffc£"tKS1 591 ) . Xt"^S1 585£LK0)A9$liyfi-4" o 
^f^S1 5891?Yes(Z>i§£. ;H^$P21 Of*. C=Cs^-T^(S1 593) 0 

3t»»2l Ol*. *»&*ifcSl«fi»c. afcttSftA(c»^<«jE&a>tt*£ma!*- 
« (S1 594) „ 0iJ;LI*. 01*. fcl=5S^*4<&:7n— ^*-h<D&3£*fr-« 

m»U2i of*. 3R«)&*LfeaaftS»c. a«ttftftAS«y 24oicibhl. osc: 

I&CT. ^^$P230lC^^f§ (S1 595) „ 

5-4. texmm 

g|1 4l*. Xrr&Sl 07 i/Sa-b— % >3>a>tB40>7P— ^-V— hT?fcSo 
ESI 4l^-r^P~5 L A'— hi*. ±5t©X J f^S1 5940-9-^P— ^-V— 
*f . ;1lgg|i210f*. i/S^U-v-a^fflO^jET 1 — »»36f *(S1452). 09*.!** 



WO 2004/069044 PCT/JP2004/000794 

28 

5-5. 3>H7XHiJt 

Lfc=l>h^Xh^^a^230lCg*-r^X(*^ ; t';240[wfBlS'r^o =l>h^ 

15 ^•v-h<D4ra* i=*ai u a*«ctt,T?#*. 

(MTFgttl) 

fr3\ MTF (Modulation transfer function) (D^tbl-OU^I^BJt'^o 
CZJtX&fr^Tl^o CO>MTFl*. fllTttf* 1 Jg^fcy . 0-1 00*(7>:E&>&tfc<D;'l;& 
f^Sl?(*s mTI-l5iBJ-r^J: : 5l^s#'feMTF^ffll,^Tt<fet^L. &feMTF£J3UT*,<J: 

£1\ mfeMTF^®l|2MW(x, y)^&JTttJ-rS 0 W(x, y)li. AAflKSHS 

25 -e#& 0 
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f( x , y)=e ikW(x.y) 

(i:dMftsk:iR»K^;K27r/A), A :3fcft) 

Cfl)<i:#. X^-r;UX-i7P^-K^m^#JtLr(e- arp ) 2 (a(* % #IJ;ttfO. 05*IJl)£ 
5 ;H$l:gU210l*. HCDttKliRfCx. y)$7-'jX«ift-rSCi:lC«|:y^<ft(D««»*U(u. 



00 

WM U(u,v) = J Jf(x,y) exp 



-00 



i 2^/ \ 
- T (ux + vy) 



^ (14) 



io (u. v) M&o&m&tL, iftm\z%ffinm^<ommm 

jHS[$P2io(*, u(u, v)fr€-a>«**«*»c+r, *^ic<feyjS«3iJS^(psF)-e 

I(u, v)=U(u, v)U*(u, v) 
15 O^IC. ;H^LSP210I*. 3fea<DJ3l=* PSF^-'jX^(X(*^S*iK)LT*l*&'(b 
-r«5c:i:lcd:yoTF$^«)§o 



00 



r,s)= J Jl(u,v)e- i2;r(ru+sv) dudv 

-oo 

( r , s : &wm&m*&<D&m 
OTF = 



(1 5) 

R(r,s) 



R(0,0) 



MTF(r, s)= | OTF(u, v) | 
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, fo^MTFj (r, s)d/l 

5 

fe(7>3j^fe(RGB)t?fe^. $i, #rf>^ 0lj*.l£s 656. 27nm: 1 , 587. 
56nm:2,Sl^486. 1 3nm: 1 T?foZ>£t$>t. 

MTF(r, s) = (1 XMTF 656 , 27 + 2xMTF 587 . 56 +1 
10 xMTF 486 . 13 )/(1+2+1) 

15 tf. 840nrrvCfc6£#. mMlSIC«J:y#^*840nm-ea>^®iKMW 840 (x, y)frt>0> 
-rtl»l^^-r^)-fel|3lMW A (x, y)&$]£U C(Dfell3lMW A (x. y)(CW 840 (x, y)££ 

LB-Jbtf. zcD^sifeMic^yMTF^ai-r^c^iCcfcy^^^/ri^o -ttxtts 

W A (x, y) =W 840 (x. y) + W A (x, y) 

20 (3>h7XHij£iraj) 

SfclC 3>h7Xh-^JtlCOt>TUiBJ-r^ 0 3>h7^higl4> 3fc*T?$$*U> (Peter 
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G.J. Barten, "Contrast Sensitivity of the Human Eye and. Effects on Image Quality", . 
SPIE Optical Engineering Press 1 999) » 



5 CCT?. #/*5*-£l*&T(Djiy'efo£o M opt (r, s) :|gI*5fc^(DMTF, k: S/N 
it:3*TM1&?k<DlJammm:0. 1sec.X 0 :^<D^:3. 8deg. X max :^AnM(7> 

*:fcBWi:12deg* N max :*PaLfe«h^(X>m^MI;«:15cycles. 77 :Bg(D#g#3§(D 
m^m-.O. 3.p:3fc^(D3fc^&g&&(CRT):1. 24(jftS-efcWh E:iIit(T 
roland) : 50 (cdm 2 ) x r 2 7T (mm) = 50r 2 7T (td) (r : ®4MS) 1 0OJ^T. d> 0 : *Mig^/ 
10 -fX(DX^r»;^Jg:3 x 1 08sec-deg 2 , u 0 :{|iJ^Jfll$IJ(D^J^^^:7cycles/'de 

&3cpd. 6cpds 9cpd. 1 acpd^x^lfiKDiSJg^ s=0<kLfc£#<D#^F^Ji;&£&(::$t 




M opA r > s )l k 



max 




(1 7) 
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6. ^iEU^>5a.U— i/3> 

6-1 miE@^>5iU— ^a>(Z>||10^P— ^V— K 
10 H23IC. ±|BX-t^S1 07CD5iiEil^>5a.U— i/3><D"7P— ^-V— h^^o 

}Hg:sp2i oi*. *&®fcft#*tm-« (S201 ) o za>Bj»»*aai-r*«*:^ic % a* 

«3fc-tf;U=.4r««£#«>, *HE$iiiEf J -$£3fc#><So 4liIE*jEx-*£LTf** 
^*-**(Defbcus)lC&fcS«ft* a«J**h S. C. A. g&J$®JKM. 

2iJ|[»210tt.»ftH«*frl*a>*iB«H6W(x, y)**ft,fOW{x, y)fr£ltN 
«tf(x. y)$^5e(Cd:y|t#-r'§)(S203)o X-t^S205*n€>S21 1 <D48lg<OPMffl(*. 

O^lC. >1§lte&210l*.LandImage(X.Y). PSF(X, Y)£a*M»230|;\ 0. <f^7 

^'J240[zfEti-r'g)(S21 3) 0 Of*. M IEMiEx— i&SlCJCCT/^Ua 

40fr£irc#-tfcSU ^SB230lca*-r^(S215)o 

6-2 XhU— ;uJ±(::^o<$iiiEf ? — £l?tH 
<D^t-^S201 (COlNTCDi^$ffl7P— ^-v— h-efc^o 
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mz.it. ^commit . ammo^A^^mm. o. 1 ) t-r^wt^t^o /H3rs&2i o 

I4. jflq^^fc^tii^S^^if ^-^(D^ISC^-'^ttSLs ^l^cfcyilX^aRMS, 5 
~'l::^&-f<5>(S403)o 



^t^ltelOte.RMS^-'a^^fii^^ 
if-r^(S405) 0 CCT*No£¥lJKJT£*lt::i§-&, ^ ^S419lCjit?o —f5. CZT*Yes 

"f fc*3*>> /H^210li s HXM*RMS(R, 2i -')(Di^^®HXMR4 0 s R 6 ° - 
^<<t : tt>tO^BIfitm±'efe^)^*lJ®f-r§(S407)o CC-eYesO>ii-&s >HS$G210 

(S409) , NoC&it^rl*. X^-y^S41 1 (Cjlfro q#|Z s ;^gP21 Ol* s #»ffc 
T?fc5ift&:a^1*i|Rltfifc#RMS l ?, - , (i: *») (D'PtiiKt&Ut'Ofimm^Vfo&fr 
mm?% (S41 1 ) o CdT*. YesOMS. /H^$B21 Ol* s XhU— JUtb <fc? 
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Claims 25, 26 relate to an ophthalmic data measurement program for causing 
a computer to execute predetermined steps and do not require search by the 
International Search Authority under the provisions of PCT Article 17 (2) (a) (i) 
and PCT Rule 39*l(vi). 

Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



Claims Nos.: 

because they are dependent daims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box No. m Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 

The technical feature common to claims 1 and 27 which are independent claims 
relating to an ophthalmic measurement device is that "the device includes: 
a first light .source section emitting a luminous flux of a first wavelength; 
a first illumination optical system for illumination so as to converge the 
luminous flux from the first light source section near the eyeground of the 
eye to be examined; a first light reception optical system for receiving light 
via a first conversionmember for converting a part of the luminous flux reflected 
by and returned from the eyeground into substantially at least 17 beams; a 
first light reception section for receiving luminous flux of the first light 
reception optical system; (Continued to extra sheet) 

1 • [3 As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 

As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment of 
any additional fee. 

As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



4 - E I No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest 



The additional search fees were accompanied by the applicant's protest. 
I *1 No protest accompanied the payment of additional search fees. 
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Continuation of Box No. Ill of continuation of first sheet (2) 

and a calculation section for obtaining pupil data including the pupil 
image of the eye to be examined''. However, this technical feature is 
not novel since it is disclosed in JP 2002-209854 (see Figs 1,5 and Par. 
Nos. [0008], [0010], [0011], [0029], [0030], [0059], [0060]). 

Accordingly, there is no technical relationship between the group 
of inventions of claims 1 to 24 and the invention of claim 27 involving 
the same or corresponding special technical features. 
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